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(54) PRODUCTION OF MULTILAYER CERAMIC BOARD 

(57)Abstract: 

PURPOSE: To produce a multilayer ceramic board in which contraction in 
the planar direction due to sintering is eliminated. 
CONSTITUTION; A glass ceramic green sheet 1 and an inorganic 
composition green sheet 2 are laminated and sintered. Contraction in the 
planar direction of the glass ceramic green sheet 1 is blocked by the inorganic 
composition green sheet 2 after sintering and the inorganic composition is 
removed after sintering thus producing a multilayer ceramic board. Since 
contraction of the multilayer ceramic board is eliminated, connection can be 
made positively between inner and outer conductor patterns. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1 ] The necessary electrode and necessary conductor pattern in a paste constituent are formed, the glass ceramic green 
sheet which included the organic binder and the plasticizer in the low-temperature-sintering glass ceramics substrate material at 
least — a conductor - Carry out the predetermined number-of-sheets laminating of the aforementioned glass ceramic green sheet, 
and a green-sheet layered product is formed. While the laminating of the inorganic constituent green sheet which consists of an 
inorganic constituent which is not sintered at the sintering temperature of the aforementioned green-sheet layered product and the 
aforementioned low- temperature- sintering glass ceramics substrate material is carried out by turns, carry out the arrangement 
laminating of the aforementioned inorganic constituent green sheet to the both sides, and a multi-stage layered product is formed. 
The manufacture technique of the multilayered ceramic substrate characterized by removing the aforementioned inorganic 
constituent not to sinter after calcinating the aforementioned multi-stage layered product. 

[Claim 2] a conductor - an electrode pattern with a paste constituent The inorganic constituent green sheet which becomes both 
sides of the green-sheet county which consists of one sheet or layered product of a glass ceramic green sheet which consists of a 
formed low-temperature-sintering glass ceramics substrate material from the inorganic constituent which is not sintered at the 
sintering temperature of a low-temperature-sintering glass ceramics substrate material The manufacture technique of the 
multilayered ceramic substrate characterized by removing the inorganic constituent which does not carry out [ aforementioned ] 
sintering after carrying out the arrangement laminating of the aforementioned inorganic constituent green sheet to the both sides, 
forming a multi-stage layered product and calcinating the aforementioned multi-stage layered product, while a laminating is 
earned out by turns, 

[Claim 3] The manufacture technique of the multilayered ceramic substrate according to claim 1 or 2 characterized by calcinating 
a multi-stage layered product in 800 degrees C - 1000 degrees C. 

[Claim 4] An inorganic constituent green sheet is aluminum203, MgO, Zr02, Ti02, BeO, BN, or the manufacture technique of 
the multilayered ceramic substrate according to claim 1 or 2 characterized by including at least one sort. 
[Claim 5] The manufacture technique of the multilayered ceramic substrate according to claim 1 or 2 characterized by removing 
the inorganic constituent not to sinter by the cleaning [ ultrasonically ] method. 

[Claim 6] a conductor - the manufacture technique of the multilayered ceramic substrate according to claim 1 or 2 characterized 
by a pace constituent making a principal component either Ag, Ag / Pd and Ag / Pt, Cu and CuO 
[Claim 7] The manufacture technique of the multilayered ceramic substrate according to'claim 1 or 2 characterized by 
pressurizing and calcinating the aforementioned multi-stage layered product at the time of baking of a multi-stage layered product. 


[Translation done.] 
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The Japanese Patent Office is not responsible for any 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the manufacture technique of the multilayered ceramic substrate for carrying 

semiconductor LSI, a chip, etc. and carrying out the mutual wiring of them. 

[0002] 

[Description of the Prior Art] In recent years, gold, silver, copper, palladium, or those mixture came to be used for the conductor 
material which can be used by development of a low-temperature-sintering glass ceramics substrate, a tungsten, molybdenum, etc. 
with which these metals were used conventionally ~ comparing — a conductor - resistance is low and there is an advantage that 
the facility which can be used is also safe and can be manufactured to a low cost 

[0003] On the other hand, from the gold which is noble metals among these metals, silver, and palladium being expensive, and 
price fluctuation being large, it is cheap and use of the copper-electrode material with little price fluctuation is desired. 
[0004] Here, an example of the typical manufacture technique of a low-temperature-sintering multilayer substrate is explained. It 
roughly divides into the manufacture technique of a low-temperature-sintering multilayer substrate, and there is three kinds of 
technique. 

[0005] The 1 st [ the ] is the technique of using silver for the inner layer electrode of a multilayer substrate, and a request of the 
green sheet of a low- temperature-sintering substrate carrying out a number-of- sheets laminating, calcinating in air, and printing 
and calcinating silver and a palladium paste in the best layer after that. This uses the parvus silver of an impedance for the 
interior, and uses the silver and palladium which has a solder heat proof in the best layer. 

[0006] The 2nd technique is the technique of using silver for an internal electrode as shown in JP,62-265796,A, and using copper 
for the best layer, and is advantageous in respect of a low impedance and solder **** by using copper for the best layer wiring 
compared with the silver and palladium which were used by the 1 st technique. However, since the copper used for the best layer 
had a low eutectic temperature with silver, it had the problem that the low-temperature baking copper paste which is about 600 
degrees C had to be used. 

[0007] the technique the 3rd technique uses a copper electrode for a inner layer and the best layer — it is -- a conductor — 
although it was the best in respect of resistance, the solder wettability, and the cost, all had to be calcinated by the neutral 
atmosphere of nitrogen etc. and there was a problem that the production was difficult 

[0008] the ** to which Cu paste is screen- stenciled, a wiring pattern is formed on a substrate, and it is the temperature (about 
850-950 degrees C) below the melting point of Cu after xeransis, and Cu generally does not oxidize in order to use a copper 
electrode -- a conductor -- it calcinates in the nitrogen ambient atmosphere which controlled the oxygen tension so that the 
organic component under paste burned enough Moreover, when carrying out a multilayer, it calcinates by printing an insulating 
layer on the same conditions. However, it was difficult to control the ambient atmosphere in a baking process under a moderate 
oxygen tension, and when multilayering, after printing each paste, it had to carry out by having repeated baking, the lead time 
became long, and there were problems, such as leading to a cost rise of a facility etc., each time. 

[0009] In order to solve such a problem, a ceramic multilayer-interconnection substrate which is shown in JP,61-26293,A, and its 
manufacture technique are proposed. 

[00 1 0] It explains, referring to drawing 4 about the structure and the manufacture technique below. For 11, as for an organic film 
and 4, in drawing, a glass ceramic green sheet and 3 are [ a beer hall and 12 ] electrodes. 

[00 11] In the above-mentioned configuration, by the doctor blade method, as shown in (a), sheet molding of the optimum dose, in 
addition the mixed slurry is carried out for an organic binder, a plasticizer, and a solvent on the organic film 3 at the 
low-temperature baking glass ceramics material as a mineral constituent, and the glass ceramic green sheet 1 1 is produced. 
[00 12] Next, as shown in (b), a beer hall 4 is formed in the glass ceramic green sheet 1 1 , and the processed [ beer hall ] glass 
ceramic green sheet 1 3 is produced. And as shown in (c), eye beer hall ** and inner layer wiring formation are performed by the 
printing method using CuO paste, an electrode 12 is formed, and the formed [ electrode ] glass ceramic green sheet 14 is 
produced. 

[001 3] Next, as shown in (d), two or more sheets laminating of the formed [ electrode ] glass ceramic green sheet 14 is carried 
out, it carries out thermocompression bonding, and a layered product 15 is formed. And as shown in (e), ** binder CuO reduction 
baking of the layered product 15 is carried out, and a ceramic multilayer-interconnection substrate is produced. 
[0014] According to the manufacture technique of this ceramic multilayer- interconnection substrate, the ambient-atmosphere 
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control at the time of baking becomes easy, and there is an advantage that a precise sintered compact is obtained. 
[0015] 

[Problem(s) to be Solved by the Invention] However, by the manufacture technique of this conventional ceramic 
multilayer-interconnection substrate, there was a problem that the deflation accompanied by sintering arose, at the time of baking 
of a multilayer ceramic wiring board. 

[0016] The deflation accompanied by this sintering was what changes with the substrate material used in respect of a material, 
green-sheet composition, fine-particles lots, etc., arises, and affects the quality of a ceramic multilayer-interconnection substrate 
again by the laminating press and baking in respect of a manufacturing process. 

[00 1 7] First, if the deflation error of a substrate material is large to the 1 st in order to cany out the best layer wiring formation, 
since a inner layer wiring is calcinated as described above in production of a ceramic multilayer-interconnection substrate, a 
dimension error will arise between a inner layer wiring and the best layer wiring, and the fault of stopping connecting both will 
arise in it. This means is unsuitable for the circuit which needs a high-density wiring although what is necessary is just to form the 
land of a large area beyond the need in the best layer polar zone so that a deflation error may be permitted in order to avoid this 
fault. Moreover, although it doubles with a deflation error, some screen versions for the best layer wiring are prepared and the 
technique of using properly according to the contraction of a substrate is taken, many screen versions must be prepared by this 
technique, and it is uneconomical. 

[00 1 8] On the other hand, also by this simultaneous calcinating method, although it will become unnecessary [ formation of a big 
land ] if the best layer wiring and a inner layer wiring are calcinated simultaneously, since the deflation error of the substrate 
itself] exists as it is, in cream solder printing for the last element placements, the fault that it cannot print into a required fraction 
because of the error remains. Moreover, a predetermined parts position and predetermined gap arise also in a partial package. 
[001 9] By the orientation of film formation of a green sheet, in the 2nd, a contraction changes with the cross direction and 
longitudinal directions, and, as for the ceramic multilayer-interconnection substrate by the green-sheet laminated layers method, 
this has also been the failure of production of a multilayer ceramic wiring board. 

[0020] In order to lessen these deflation errors, although a difference and laminating conditions (the press pressure, temperature) 
of a fine-particles lot are enough managed as well as the management of a substrate material and green-sheet composition in the 
manufacturing process, it is said that about **0.5% of the errors of a contraction still generally exists. 

[002 1 ] This is a problem common to the thing accompanied by sintering of a ceramic and glass ceramics irrespective of a ceramic 
multilayer-interconnection substrate. 

[0022] this invention solves the above-mentioned problem and aims at offering the manufacture technique of a multi-stage 
ceramic substrate that the deflation accompanied by sintering, especially deflation of the orientation of a flat surface can be lost. 
[0023] 

[Means for Solving the Problem] An electrode and a conductor pattern are formed with a paste constituent, the glass ceramic 
green sheet which included organic ******** and the plasticizer in the low-temperature-sintering glass ceramics substrate 
material at least in order that this invention might attain the above-mentioned purpose - a conductor - Carry out the 
predetermined number-of-sheets laminating of the glass ceramic green sheet, and a green-sheet layered product is formed. It is 
alike in if the laminating of the inorganic constituent green sheet which consists of an inorganic constituent which is not sintered 
at the sintering temperature of the aforementioned green-sheet layered product and the aforementioned low-temperature-sintering 
glass ceramics substrate material is carried out by turns, carry out the arrangement laminating of the aforementioned inorganic 
constituent green sheet to the both sides, and a multi-stage layered product is formed. After calcinating the aforementioned 
multi-stage layered product, it sinters, inorganic constituent elimination is carried out [ there is nothing, / aforementioned ], and a 
multi-stage ceramic substrate is manufactured. 

[0024] moreover a conductor - an electrode pattern with a paste constituent The inorganic constituent glee sheet which becomes 
both sides of the green-sheet county which consists of one sheet or layered product of a glass ceramic green sheet which consists 
of a formed low-temperature baking glass ceramics substrate material from the inorganic constituent which is not sintered at the 
sintering temperature of a low- temperature- sintering glass ceramics substrate material While a laminating is carried out by turns, 
after carrying out the arrangement laminating of the aforementioned inorganic constituent green sheet to the both sides, forming a 
multi-stage layered product and calcinating the aforementioned multi-stage layered product, the inorganic constituent which does 
not carry out [ aforementioned ] sintering is removed, and a multilayered ceramic substrate is manufactured. 
[0025] 

[Function] In the above-mentioned manufacture technique, since the laminating of the inorganic constituent green sheet which 
consists of an inorganic constituent which is not sintered in the burning temperature of a low- temperature-sintering glass ceramics 
substrate material is earned out to both sides of a green-sheet layered product and it is sintered, it does not sinter at the time of 
sintering, that is, deflation of the orientation of a field of a green-sheet layered product is prevented by the inorganic constituent 
green sheet not to contract. And the unnecessary inorganic constituent not to sinter is removed and a multi-stage ceramic substrate 
is obtained. 

[0026] Moreover, since the front face of a multi-stage ceramic substrate is being worn by the inorganic constituent green sheet 

not to sinter, it does not pollute the front face of a multilayered ceramic substrate. 

[0027] 

[Example] Hereafter, it explains, referring to drawing 3 from drawing 1 about one example of this invention. 

[0028] (Example 1) The glass ceramic green sheet 1 which view 1 showed the 1st example of this invention, and was shown in 
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(a) in drawing 1 A low-temperature- sintering glass ceramics substrate material (MLS[ by Nippon Electric Glass Co., Ltd. ]- 1 9), 
for example, the constituent which set the alumina powder as a ceramic material to 50 to 50 by the weight ratio as a mineral 
constituent in the end of a **** lead-silicate glass powder, It is what mixed the mixed liquor (30 to 70-fold quantitative ratio) of 
the polyvinyl butyral as an organic binder, the **-n-butyl free- wheel-plate rate as a plasticizer, and the toluene as a solvent and 
isopropyl alcohol, and was made into the slurry. Sheet molding of this slurry is carried out on the organic film 3 by the doctor 
blade method. 

[0029] At the sintering temperature of a low-temperature-sintering glass ceramics substrate material, sheet molding of the 
inorganic constituent green sheet 2 shown in (b) is carried out on the organic film 3 using the inorganic constituent not to sinter, 
for example, the alumina (1 .9 micrometers of AL[ by the Sumitomo aluminum company ]-41 mean particle diameters) powder as 
a mineral constituent. In addition, both the thickness of the glass ceramic green sheet 1 and the inorganic constituent green sheet 2 
is cast to 200 micrometers. 

[0030] Next, while the copper-oxide paste 5 is laid under the beer hall 4 as the necessary beer hall 4 is drilled in the glass 
ceramic green sheet 1 and it was shown in (d) as shown in (c), a conductor pattern 6 is printed on the front face of the glass 
ceramic green sheet 1 by the printing method, and the inner layer electrode 7 is formed in it. 

[003 1 ] Next, as shown in (e), the laminating of the glass ceramic green sheet 1 of predetermined number of sheets is carried out, 
and the green-sheet layered product 8 is formed. And as shown in (f), while the laminating of the green-sheet layered product 8 
and the inorganic constituent green sheet 2 is carried out by turns and the multi-stage layered product 9 is formed, the 
arrangement laminating of the inorganic composition field green sheet 2 is carried out to the both sides. Thermocompression 
bonding aggressiveness ****** of the 200kg /of this multi-stage layered product 9 is carried out by the pressure of 2 cm with the 
temperature of 80 degrees C. 

[0032] Thus, the formed multi-stage layered product 9 is shown in drawing 3 . Next, as shown in (g), the ** binder, a 
copper-oxide reduction, and baking of the multi-stage layered product 9 are performed, a ** binder ~ it performed in the 
hydrogen ambient atmosphere in air, and 200 degrees C and baking performed 500 degrees C and the copper-oxide reduction at 
900 degrees C in the nitrogen ambient atmosphere Since an inorganic non-sintered constituent layer exists in the multi-stage 
layered product 9 after this baking, as shown in (h), ultrasonic cleaning is performed in a butyl-acetate solvent, and an inorganic 
constituent is removed. The inorganic constituent green sheet 2 by which the laminating was carried out by this to both sides 
between the multi-stage layered products 8 is removed, and two or more multi-stage ceramic substrates 10 are manufactured. 
[0033] Thus, when the contraction of the manufactured multi-stage ceramic substrate 10 was measured, the contraction of the 
orientation of a flat surface was 0. 1% or less. The manufacture technique of a multilayered ceramic substrate which deflation does 
not produce in the orientation of a flat surface by this was able to be acquired. 

[0034] Although calcinated by the same technique as the above by printing the cortex electrode 1 1 with a copper paste to this 
multi-stage ceramic substrate 10, the printing gap between the cortex electrode 1 1 and the inner layer electrode 7 did not produce 
deflation of the multi-stage ceramic substrate 10 by the parvus's extremely. When the sintering volume density of a multilayered 
ceramic substrate 10 was incidentally measured, by the manufacture technique of this example, 3.12g /was [ cm ] 3 to 3.18g 
/having been [ cm ] 3 by the manufacture technique of the conventional example. Moreover, the same result was obtained, when 
pressurization baking was carried out, in order to help curvature prevention of the multi-stage ceramic substrate 10, and sintering 
deflation of the thickness orientation. 

[0035] (Example 2) Since the glass ceramic green sheet 1 and the copper-oxide paste 5 which view 2 showed the 2nd example of 
this invention, and were shown in (a), the conductor pattern 6 and the inorganic constituent green sheet shown in (b), and the 
organic film 3 are the same as that of what was shown in the 1st example, they omit an explanation. 
[0036] As shown in (c), while the laminating of the inorganic constituent green sheet 2 is carried out to both sides of the 
green-sheet county 12 which consists of one sheet or layered product of the glass ceramic green sheet 1 by turns and the 
multi-stage layered product 13 is formed, the arrangement laminating of the inorganic constituent green sheet 2 is carried out to 
the both sides. This multi-stage layered product 13 carries out thermocompression bonding of the 200kg /in temperature of 80 
degrees C by the pressure of 2 cm, and is formed. 

[0037] Next, as shown in (d), ultrasonic cleaning of inorganic baking constituent which is not calcinated [ a ** binder, a 
copper-oxide reduction, and ] is performed, and the multi-stage ceramic substrate 1 0 is manufactured. 

[0038] Thus, the contraction of the orientation of a flat surface of the manufactured multi-stage ceramic substrate 10 was 0. 1% or 
less like what was shown in the 1st example. 

[0039] In addition, in the 1 st and 2nd examples, although aluminum203 was used for the inorganic constituent, even if it used 
BeO, MgO, Zr02, Ti02, and BN, the same result was obtained. 

[0040] moreover - although the cortex electrode 1 1 was formed after substrate baking - a conductor - the paste is printed on the 

glass ceramic green sheet 1 , and may carry out simultaneous baking 

[0041] 

[Effect of the Invention] Deflation of the orientation of a field of a green-sheet layered product is prevented by the inorganic 
constituent green sheet which does not sinter at the time of sintering, that is, is not contracted by according to this invention 
carrying out the laminating of a glass ceramic green sheet and the inorganic constituent green sheet, and having sintered them so 
that clearly from an explanation of the above example, after baking, the unnecessary inorganic constituent not to sinter is removed 
and a multi-stage ceramic substrate is obtained. 

[0042] Thus, according to this invention, the manufacture technique of a multi-stage ceramic substrate that the deflation 
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accompanied by sintering, especially deflation of the orientation of a flat surface can be lost can be offered. 


[Translation done.] 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] (a) - (i) is the manufacturing-process view of the 1 st example of the manufacture technique of the multi-stage 
ceramic substrate of this invention, 

[Drawing 2] (a) - (d) is the manufacturing-process view of the example of this direction 2. 
[Drawing 31 The sectional side elevation of this multi layered ceramic substrate 

[Drawing 4] (a) - (e) is the manufacturing-process view of the manufacture technique of the multilayered ceramic substrate of the 
conventional example. 
[Description of Notations] 

1 Glass Ceramic Green Sheet 

2 Inorganic Constituent Green Sheet 

5 a conductor — a paste 

6 Conductor Pattern 

8 Green-Sheet Layered Product 
9, 1 3 Multi-stage layered product 
10 Multilayered Ceramic Substrate 
1 2 Green-Sheet County 


[Translation done.] 
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